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whole heavens a brilliant glow of light. It was apparently some three feet iu diameter and left behind it a 
long fie train of different colored sparks.” Southiugton, Conu., 2nd ; Lyudou, Ill., 12th. 15th ; New Cory- 
don, Inz, loth, 12th, 13th, 15th, 19th, 24th : Monticello, IR., 6th ; Yates Center, Kan., 5th, 7th ; Wood:tock, 
Md., 3rd, loth, Cith, 24th, 29th, 31st ; Rose, Mass.. lst, 2ud, 15th ; Fall River, Mass, Slst ; Fayette, Miss., 
3rd, 10th ; Ash f ey, Miss., 17th ; Clear Creek, Neb., 3rd, 31st ; Genca, Neb., 7th ; Graftou, N. H., 21st; 
Freehold, N. J., 17th, 31st; Waterburg, N. Y., 2ud. loth, 13th ; Starkey, N. Y., 16th ; Jacksonburg, Ohio, 
18th ; Los Angels, Gal., 8th ; Dodge City, 9th ; Davis, Tex., 8th : Mobile, Ala., 30th ; Pensacola, Fla., 
10th ; Milwaukee, Wis., 6th. 

Eartltquakes.-Key Webt, 22nd. 11: lO p. m., ‘‘ .;evere shock passed over the island, lasting one minute ; a 
rocking motion, from southwest to northeast, was felt by many ersons in the upper stories of buildings 
along a path not njore than 100 yards wide; vesels in the liar E or did uot feel the shock, and no noise 
acccmpanied it.” Havana, Cuba, 2 2 ~ 1 ,  1l :O-l  p. m., “light shock of ten seconds tluratiou, three oscillations 
from southeast to northeast; 23rd, 3:45 1). m., another light shock of less duriitioi: : 26th. at. about 5 a. m., 
still another shock was experienced by many persons; in  the western portion of the island shocks have been 
generally felt for several days, accompanied with continued suhterraueous thuixler or ronring ; the boroughs 
of &in Cristobal anti Candelaria are in ruins, aud eeveral persons killed, wounded aut1 contused ; on the 
night of the 29th, four light shocks were felt a t  San Crietobal. On the Isle of Pines, 22nd, shock at 
3 1 p. m.; 23rd, st 4 a. m. and 9 p. m.; 26th, at  4:30 p. m. and 1 p. m.” Han Ealvador, C. A., 22nd. “ violent 
shocks were felt in the interior : much damage is reported from Libertas ; the earth at this place seemed 
literally to be dancing; persons were thrown to the ground and many biiildiugs suffered; the lake of Ilo- 
pango was in motion like a boiling cauldron, emitting deuse sulphurous mpom ; industries of all kinds sus  
peuded.” I n  California on the 9th “ a t  Hollister, San Benito county, about 6 a.m., heaviest earthquake shock 
ever felt here ; vibrations from NE. to 6W. coutinued over twenty seconds ; Gouzale~, Mouterey county, 5:45 
a. m., quite a perceptible shock felt : Sant:r Cruz, Sante Crus county, 5;iB a. m., shock from N to fi., lasting 
from fifteen to twenty seconds.” Yokohama, Japan, Deceniber 3rd, 1879, 7.09 L. m., severe shock; d u m  
tion, 20 seconds; a t  9:45 a. m., light shock ; ‘ith, 5:lO a.m., light shock ; 11 a.m., light shock. 

Polar Band8.-Ne\v Corydon, Ind.. lst, 13th, 15th, 17t11, 24th, %Gth, l’ith, Slst ; Guttenburg, Iowa, 
28th ; Glenwood, IOWH, 4th, l l t h ,  19th ; Yate’s Ceiiter, Kau., 11 t h  ; Gardiuer, Me., 15th, 28th ; Tho-! 
ville, Mich.. 4th., 241h ; Clear Creek, Neb., 4th, 5 ~ h ,  8th, loth, l l th ,  14th, 15th, 16th, 18th, 19th. 2Oth, : 
23rd, 25th ; Aubwn, N. H., 15th, 26th; Viueland, N. J., Blst, 26th ; \Vytheville, Va., 24th, 25th, 26th, 
28th ; Toledo, 24th ; Barnegat, N. J., 28th ; Atlantic City, N. J., 28th. 

Prairie and Fore& Firm.-Morriston, Dak., 18th ; Ft. Dodge, Kan., 13th to 19th; Glenwood, Io., 16th: 
Cresmell, Kau., 5th, 8th, gth, I l th,  14th, 15th, 18th to 32ud, 2hh,  B‘ith, 28th, 30th; Independence, Kan., 9th, 
to 29th ; Wellingtou, Ran., 23rd ; Lake Charles, La., 24th ; North Ylatte, 10th ; Deadiood, Dak., 8th ; Ft. 
Gibson, Ind. Ty., 9th, l l th ,  12th, 14th, 16th ; Henrietta, Tex., Zlth, 16th. 17th. 

Sm Spok:-The following record of observations made b Mr. D. P. Todd, Assistant, N. A. O., has been 
forwarded by Pmf. 8. Newcomb. U. 8. Navv, Superintendent lautical Almanac Office, Washington, D. C :- --- --__ ._ . -__ -I 
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1 Spots S n u l l .  
Faculae: many oi the spots small. The new spots pmb 

{A few of the spots very large. 

1 Faculae. 

ably reapgeared by solar rotation. 

( 2 Z m .  
Fnculra. 

Facalie. 

I Fitculre. 
Seven1 groups of facnlm. 

FMUlOe. 
3yob quite large--probably reappeared by rolarmtatton. _____ IL-- 

+Apprmimatea. 

Qenmatim of Qclollcs.-In an elaborate report upon the Mtidrae Cyclone of May 1877, Mr. J. Eliot 
gives the following general conclusions relatiug to cyclone generation in the Bay of Bengal : 

1. Cyclonic disturbances of small intensity are of frequent occurrence during tbe prevalence of the south- 
west monsoou or rainy season. Cyclones, or revolving storms of great. extent and intensity,.occur only at 
the two transitional periods, v k ,  R t  the April transitional period precediue the southwest monsoon, and the 
October transition period succeeding the southwest monsoon, and ushering in the nortb-east monkon. 
’ 

N O T E S  A N D  E X T R A C T S .  

2 Cyclone occurrence is most probable duriug the October transition period. 



3. The most intense and extensive cycl;~nes occur during the October transition period. 
4. The most powerful cyclones in the Bay tend to occur at  or about the minimum sun-spot period. 
6. Cyclnnea formed a t  tke cammencenient of the April trinsition period, or near the eud of the October 

trausition perhd, are usually generated in the south of the B:iy, end proceed towards the Coromandel coast. 
6. Cyclonesgenerated duriug the latter part of the April transition period, or the greater part of the 

October transition period (i. e., to the end of October,) usiially take their origin in the centre of the Bay to 
the west or north-west of the Andamans, and advnuce toaardv the coast of Ganjani, Orissa or Bengal. 

7. There ie a strong antecedent probability, derived from past experience, ofthe occurreuce of a t  l e u t  
intense cyclone a t  each minimum sun-spot period. 
8. The invariable antecedents of powerful cyclones a t  the two transition periods are-approximate 

miformity of pressure over and round the coast of the Bay of .Bengal, light and variable wiuds or calm 
over a ccinsiderable portion of rhe Ray, and litt.le or no rniufall over the coast region as well m in  the Bay; 
the weather is hence sultry ; the sea smooth. The aniount of aqueous bapour accumulates, and finally givea 
rifje to peculiar sky: effects.* The immediate antecedent i3 heavy rainfall, concentrated over a portion of the 
b y ,  accompanied by strong intlraught, inoat marked froni the Iiidinn Ocsan a t  the entrmce of the Bay. 
TMs indraught froni the Indian Ocean gives rise to strong winds and heavy raiu a t  the statious on the south 
and west coasts of Ceylon. 

9. The directioii of progression of the cyclonic vortex when it is fully developed, varies accordiug to 
the antecetleiit meteorological conditiouv of the Bay from west to north-east. 

10. Cyclones at  sea (i. e., cyclonic vortices') arlvauce io approximately straight lines over the sea area. 
13. Th ., part of the coast stryck by tEe cyclouic vortex is previously indicated as a rule (but not in- 

variably) by R more rapill fhllpf the barometer than a t  the neighbouring aoiist stations. 
12. The prtli of a cyclouic vortex at  the two trncsitional periods appears to.coincide closely, if not 

exactly, with the line of' least atmospheric motiou immediatley previous to the origiu 2nd development of 
the cyclone. 

13. The inteuse motion of a cyclonic vortex is confined almost entirely to the lower atmospheric strata. 
The plane of saturatiou is very probably at  no great height. 111 IIO case has any cyclone of the Bay of 
Bengal crossed a niount:iin range. Deflection or destruction is the fate of a cyclouic vortex approaching 
the tiills of the coast regions of the Bay. The only case on record of a cyclone croeaiog the peuinsiila of 
Iudia is that o f  the 22ud October 1812, which passed by the Palghat Gap, and was traced to 60° E. longi- 
tude in the Arabian Sea. 

14. In  the discnssion of cyclones the antecedent favourable conditions and the source of the energy 
must be carefully distinguished. The invariable and uecessary antecedents a r e -  

(1) Approximate uiiiformity of pressure over the Bay. 
( 2 ~  Light a i d  variiible winds over the central area of the Bay. 
(3) 3 0  general raiufall for some time previously over the Bay and in Iudia. 

The source of the energy is vapour condensation and rain precipitatiou, or, as stated in the Backerguuge 
Cyclone Report, the primary cause of cyclone fxmation is " the production and ascent of a large quantity 
of vapoiir which is condeused with the liberation of its latent heat over the place of its production instead of 
being carried away to some distant region." 

15. The air motion iu cyclones is oue of inrlraught, mcl therefore the mind direction at  any point is not 
at right angles to the direction of the centre. The stream lines or the liues of air motion are spiral curves. 
The relation between the wind direction and the direction of tho ceiitre L probably not invariable, but 
depends upon the intensity of the storiu or the baric gradient. The law laid down by Mr. Willson in the 
Report on the Miduapore Cyclone is probably the nearest approximation. It is " with the face of the wind, 
t h e  direction of' the centre is from teu to eleven poiut to the right hand aide." 

J. R. ~ i s c m ,  aq. ,  $mer Pilot. Calcutta. 

-- 
+The most corn lete account of these will be found h a small poetical description of the cyclones of the Bay of Bengal, publlsheci by 
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